INTRODUCTION
Every day, thousands of new accounts are created on Facebook, Twitter, Google+ (G+), LinkedIn and other social media networking sites, and millions more use social media with regularity. More than 80% of US adults reportedly use social media accounts monthly 1 and previous studies have shown approximately 90% of college students use Facebook accounts. [2] [3] [4] [5] Mashable, a media news blog, reported that Americans spend approximately 8 hours a month on Facebook. 5 With over 900 million users, most of whom log in at least monthly, 4 Facebook has experienced exponential growth for a 10-year-old company. As with social media applications and uses, the number of users increases daily. In 2011, social media usage became the number one activity on the web. 6 Social media sites are engaging by nature and widely adopted by students. Brandtzaeg et al. 3 
queried 1,200 participants
Social media sites have become an established means of communication due to the exponential growth in number of users across the world and the encouragement of interaction between users through site features. The purpose of this study was to determine the extent to which Loma Linda University School of Dentistry students use social media accounts, the types of accounts they prefer, their interest in incorporating social media into courses and their perceptions of the usefulness of social media in private practice. In addition, we wanted to determine the degree of student interest in the integration of these social tools into their instruction. One thousand one hundred and sixty-two students from Loma Linda University School of Dentistry were invited by e-mail to complete a confidential 18 item multiple choice survey through Surveymonkey.com. The overall response rate was 30% (n = 351) from the pooled response periods; the first in 2011 and the second in 2013. Similar to other studies, Facebook was used by 91% of the School of Dentistry students, and less than half used Google+, Twitter and LinkedIn. Of the respondents, 68% of students reported communicating on social media daily and 80% saw value for practising dentists to operate accounts. Time and privacy concerns were the largest barriers to usage at 16% and 12% respectively. One third of respondents were in favour of the incorporation of social media in their courses.
use social media to create a more collegial relationship with their students. Social media can be used as a platform for active learning in dentistry by providing faculty with a simple and effective way to engage students online in real time, with minimal hindrances. However, professional boundaries, ethics and legal concerns surrounding complex issues can arise with the use of social media in a medical academic environment. [18] [19] [20] Recent literature about established social media policies in the health professions and the appropriate use of social media in these settings yielded few results. 21, 22 This article will present the results of a survey of Loma Linda University School of Dentistry (LLUSD) students, a discussion of the implications of the study findings, a brief description of several common social media networks and tips to incorporate these networks into a course. Loma Linda University School of Dentistry opened in 1953, and is a Seventh-day Adventist institution, located in Southern California. The average student was aged 24.8 years upon admission, therefore fitting the description of a millennial. Millennials are defined as the generation born from the early 1980s to 2000.
Social media applications
All social media sites discussed in this article are available free of charge to users. Facebook is the most popular social media network. Studies have shown that 90% of college students use Facebook accounts. [2] [3] [4] [5] Twitter is considered a micro-blog, and users must be succinct with their 140 character posts. It is best described as social messaging and is similar to public texts. Twitter is gaining in popularity among faculty and administrators as a communication tool that does not involve playing games, 'poking' friends or 'tagging' photos. 13 Faculty Focus conducted a survey of approximately 2,000 higher education professionals that showed that 71.8% of those who use Twitter expect their usage to increase this year. 23 Additional findings predicted relatively strong adoption rates of Twitter among higher education professionals. 24 Google+ (G+) was launched in 2011. Pinterest is a newer social networking site that is focused on a user's visual interests. In March 2012, Pinterest surpassed LinkedIn for number of users and became the third largest social networking site. 27 Pinterest allows users to 'pin' and describe photos to virtual bulletin boards, each of which can be categorised by a theme. Any type of visual media (images, videos and infographics) can be posted, categorised and shared on Pinterest, and then shared directly to other social networking sites.
METHODS
The survey used in this investigation was adapted with permission from the instrument used by Dr Shawneen Gonzalez in her dental radiology course at the University of Nebraska Medical Centre College of Dentistry. The 18 multiple-choice questions used in this study included the option to write in a response. Institutional Review Board approval was obtained in December 2011 to survey all 599 students who were currently attending LLUSD and again for the 563 students attending in December 2013 (Fig. 1) . The confidential and voluntary survey was accessed through SurveyMonkey, a web-based survey and evaluation system, with a link to the survey provided in the e-mail invitation. Four reminder requests were e-mailed to students and residents during a single 30-day period in 2011 and again in 2013. Verbal announcements were made to each class, reminding them about the online voluntary school-wide survey: two announcements were made in 2011 and two announcements in 2013. Students were allowed to submit a hard copy of their responses. Because this survey was offered to all enrolled students at LLUSD, in 2011, and again in 2013, some students completed the survey twice. The survey was intended as a snapshot of student perceptions, and to evaluate if student perceptions changed from 2011 to 2013. The survey was anonymous, so investigators had no way of matching the students from each year.
In the survey, students were asked to identify all social media sites where they were registered, as well as their use of these sites. The students were also asked about their interest in the LLUSD social media sites, which include Facebook, Twitter and Foursquare. Students who indicated that they did not use social media sites were asked to identify barriers to using such networks. Students were also asked about their interest in having faculty incorporate social media into course instruction. Survey data was collected and analysed using frequency counts and descriptive statistics.
RESULTS
The data from both surveys was pooled, resulting in an overall response rate of 30% (n = 351). The majority of the survey respondents were dental students (67%), 18% were dental hygiene students, 9% were advanced dental education students or residents and 9% were from the International Dental Program (Table 1) . More than half of the students (67.7%) use social media daily, 40% use it multiple times a day and 5.2% of the students keep a social account open all day. 
Total respondents 30% (351)
Percent of total: dental (d1-d4, idp) 75.7.% (265) Percent of total: dental hygiene 18% (68) Percent of total: advanced education residents 9.1% (32) Similar to other studies, [2] [3] [4] [5] Facebook was the most popular social network used by 91% of the School of Dentistry students, 32.5% had a Google+ account, 22% were registered with Twitter, 17.5% with LinkedIn, 2% used Foursquare and 3.5% reported using no social media networks at all (Fig. 1) . A very small number of respondents were registered for social media accounts that they did not use. There are a number of students who are not on Facebook, but do use LinkedIn and Google+.
Of the 351 respondents, 16% indicated time was a significant factor inhibiting their use of social media, 12.8% had privacy concerns, 7.1% lacked interest engaging with others online and 6.8% believed social media lacks relevant information (Fig. 2) . Of the 16% of respondents who do not or who rarely participate in social media, 50% stated their lack of social media use was due to time factors, 60% were concerned with privacy, 69% had a lack of interest engaging online and 31.1% felt there was a lack of relevant information. Comparing the 2011 and 2013 responses, the barriers of time, lack of relevant information, and privacy concerns all increased by 2%.
Comparing LLUSD student responses from 2011 and 2013, the percentage of students registered on LinkedIn increased by 5% while the registrants on Facebook and Google+ each increased by 3%. These increased percentages are similar to those of the recent 2013 Pew Report Social Media Update, which also reported a growth in social media use by adults and stated 42% of adults now use multiple social networking sites; Facebook, however, is still the preferred platform. 28 The percentage of students who are not registered with social media accounts remained essentially unchanged at 5.2% (2011) and 5.3% (2013).
When asked if they would be interested in having social media incorporated into their educational experience, 65.4% of students reported no interest in the idea. It was anticipated that there would be a strong correlation between students who use social media with more frequency and regularity, and those students that wanted social media incorporated into their instruction. However, at every level of social media usage (all day, multiple times a day, daily, weekly, monthly), the proportion of respondents who were in favour of the incorporation of social media in their courses was the same (one third).
In 2013, the majority of students (80%) saw value for dentists to have social media accounts for their practice. The percentage of positive respondents to this item increased by 8% from when it was first asked in 2011.
DISCUSSION
Over 1,000 health profession students were assessed in 2010; these students stated that online media is their primary source of information and Facebook was used most often. A growing number of medical practitioners and students are using social media sites, 29, 30 as a forum to discuss case studies, 22 educate students, 31 and communicate with colleagues, 32 and patients. 30, 33 There is evidence in the literature that suggests Facebook may be effective in enhancing student learning and collaboration in health professions education.
13,16,34

Privacy concerns
Although the use of social media in education does have promise, one of the major concerns for faculty 34 and the students who answered this survey is the possible blurring of the line between the personal and professional lives, particularly with Facebook. Attendees at the 2012 American Dental Education Association annual session workshop, 'Using social media in dental education', expressed concern about having current students as 'friends' on Facebook. Many faculty members do not consider students as friends, and accepting a Facebook 'friend request' from a student can blur these boundaries. Faculty and students might have a misunderstanding of how a Facebook page operates and believe that faculty would have to be a Facebook 'friend' for an educational process to work, and thus have access to their private information. Privacy settings in Facebook can be adjusted to limit information. In the case of a course, the faculty member can create a group page for students. When a private group is created on Facebook, users of the group do not automatically have access to the creator's personal account information. Students can adjust privacy settings to limit the amount of personal information accessed by their classmates and professors. It is possible to block all information other than name from a search on Facebook, while maintaining a presence in a Facebook group.
There were a number of LLUSD students who are not on Facebook, but who do use LinkedIn and Google+. It is possible that those students see a distinction between professional and personal use of social media or have concerns with the Facebook privacy settings.
Using Facebook to supplement a course
There are many benefits of using a Facebook group. From the group page, a professor can make announcements about class cancellations, room or time changes. The majority of LLUSD students (91%) use social media to some extent and 67.7% communicate daily on social media. Course-related information posted through sites such as Facebook might have a better chance of being read in a timely manner than those posted through other methods, such as a university e-mail. The classroom experience can be enhanced by posting course-related articles, questions or quizzes as a form of test preparation, or questions to accompany images that show restoration margins, crown preparations, dentures or radiographs. Additionally, online discussions can be assigned and related to anything posted on the group page. Professors can hold virtual office hours and provide mentoring from off-campus locations. A specified period of time could be set aside for office hours and students can log in to have questions answered in an individualised manner. It is noteworthy that Facebook has an algorithm that prevents all fans from seeing posts in their personal timeline. This algorithm is weighted and based on the amount of interaction a fan has with the page through sharing, commenting and liking posts. The majority of fans must navigate to a brand's Facebook page to engage with the contents.
Applying G+ in higher education
Second in popularity was Google +, with 32.5% registered students, although only 4.2% of the students used G+ as their primary social media network. The first survey was given 2 months after the launch of G+, which accounts for the number of students (33.7%) that had a G+ account in 2013 as compared with those (29.8%) with accounts in 2012. G+ has a feature known as 'Hangouts', which is a streamlined and simple open video chat. Faculty can leave their browser open and literally hang out until students join the Hangout. Similar to online office hours using Facebook or Twitter, in Google+ this can include a video session for a tutorial. The 'Hangout' feature provides for multi-user video chat and groups of students can gather to work through particularly difficult problems or get advice on the progress of a project. It allows faculty the ability to video chat with students, without leaving home or the office. G+ also has the ability to organise people by groups; in G+ the groups are called 'circles' . For example, a class can be one circle of students. Adjusting the preferences to specific circles allows one to share individualised content. While in a 'Hangout', one can share YouTube videos to explain a concept. The Google search bar remains operational while on G+; students can find the latest research on a topic or procedure without exiting the application. Additionally, G+ has significantly fewer ads and reaches all followers who are online at the time. G+ also e-mails users content that may have been missed while away from the application.
Twitter and classroom participation
Twitter may be favoured over the other social media applications because of the minimal amount of personal information requested and its succinct messages. Unlike Facebook, Twitter privacy settings have been straightforward and have changed little since Twitter's introduction. Twitter does not describe people as friends, but as followers. Like G+, Twitter has significantly fewer ads and reaches all followers who are online at the time. Twitter is best described as public texting, so real-time Q and A using Twitter works well in the classroom. During instruction, students can tweet questions to the professor, who in turn can read and answer these questions out loud. This type of semi-anonymous interaction can be beneficial for shy students and others who are unwilling to risk speaking up in a competitive environment such as dental school. In addition, Tweets can be categorised with the use of a hashtag (#) for ease of reference.
Collaborating with LinkedIn
LinkedIn brings together professionals with common interests to form new collaborations, projects or research; thus it is profession rather than pop-culture driven. Groups and forums are related by topic, which are moderated by an administrator. In addition to personal profiles, business profiles are posted and often include a company profile, products page and employment opportunities. Evidence was not found of LinkedIn being used to supplement a dental course, but use of this social media site might assist students as they map their career path after they graduate. Connections can be used to collaborate on a project, find a job, or learn about a potential employer.
Pinterest is for visual learners
Pinterest is focused on a user's visual interests and can be used as a presentation tool in class with each image linked to an explanation, or question. Boards can be categorised to group similar subjects together; such as clinical pinboards for radiographic anatomy, oral radiology, tooth anomalies, periodontal diseases or oral pathology. Links to images or Pinterest boards can be posted on other social media applications.
LIMITATIONS
There may have been an unintended limitation to the study. The lead author worked in the School of Dentistry Dean's office and all e-mails were sent from her e-mail address, which includes a signature indicating the office in which she works. Students may not have answered or answered honestly regarding the regularity students post to social media networks, possibly fearing administration would think poorly upon their time management skills in relation to their scholastic efforts. This is theorised from comments such as, 'Administration shouldn't get involved in social media. It will ruin everything!' and inconsistent findings in two questions. First, 53% of the respondents stated they only post to Facebook one to five times a week and only 6% tweeted. But later, when questioned on the regularity of social media usage, 41.1% stated they use it multiple times a day and 5.4% stated they have it open all-day long.
CONCLUSIONS
The majority of LLUSD students (91%) used Facebook as their primary account, with 65.1% posting messages daily. Time and privacy were noted as concerns about using social media, and only 35% of the respondents saw value for social media to be incorporated into their instruction. The majority of student respondents (83%) saw value for practising dentists to have a professional presence on social media, which is not surprising. Millennials are the largest demographic who support and engage with brands on social media. They support brands by 'liking' on Facebook, clicking '+1' on G+, 'retweeting' on Twitter and 'repinning' images on Pinterest. Additionally, they may also recognise that social media can reduce a business's overall marketing costs. Social media can enhance customer service by virtue of its easy availability to patients for comments, questions or concerns.
These results from LLUSD students about the role of social media in dental education differ from findings reported in previous university studies; these studies reported that many millennials prefer a digital approach to learning and appreciate online learning opportunities. This study did not ask why students did not have interest in having social media incorporated into their instruction. The 65% of respondents who lacked interest in this incorporation, may feel that dental school is very challenging and social media is a distraction to their studies. They may also prefer a separation between personal and social life and school assignments. However, attitudes about technology change over time and social networking is rapidly growing and constantly evolving. Potential benefits of technology such as increased student interaction should be balanced with the potential disadvantages. Thus, there is room to increase the professional use of social media networks in dental education and the technology can serve pedagogy when facilitated by an inspired teacher. Before incorporation of social media in a course, training for faculty is crucial and should be focused on the most popular social networking sites. A larger scale survey is needed to determine demographic trends.
